Ex vivo study of the increased sensitivity to NO of endothelium-denuded thoracic aortas isolated from dietary magnesium-deficient rats.
The mechanisms underlying the enhanced relaxant responses to sodium nitroprusside (SNP) associated with magnesium (Mg) deficiency were examined using endothelium-denuded thoracic aortas isolated from rats with dietary Mg deficiency. This enhancement of SNP-induced relaxation was abolished or depressed in the presence of methylene blue (a guanylate cyclase inhibitor). The relaxant responses to 8-bromo cyclic GMP (8-Br cGMP; a membrane-permeable cGMP) of thoracic aortas isolated from Mg-deficient rats were enhanced like those to SNP. These enhanced relaxant responses were depressed by tetraethylammonium (a non-specific K+ channel blocker). Charybdotoxin, a large conductance Ca2+-activated K+ (K[Ca]) channel blocker, inhibited 8-Br cGMP-induced relaxations of aortas from Mg-deficient and control rats. Apamin, a small conductance K(Ca) channel blocker, inhibited 8-Br cGMP-induced relaxations of aortas from Mg-deficient, but not control rats. The relaxant responses to cromakalim (an ATP-sensitive K+ channel opener) of the two groups were not significantly different. These ex vivo results show that dietary Mg deficiency in rats leads to increased sensitivity to NO of endothelium-denuded thoracic aortas in vitro and K(Ca) channel activation via cGMP may be involved in this enhancement.